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^K-C*y, J£*T© (a) (b) ic^-tr^ 

jJfy^^Ko 

(a) SB^©1B^J## 1 tcisvr. 7^;«#f 1 - 8 7Tf^snsr^;»iB 

(b) yyj hx)V7*%4y**<DmF]mz^vT&*). m®mmrtT'7°u 

ttfe^-rs^BflB^ (a) Sm3£L<tetf;to£*i£> tK'J 

3 ] ft$£ l flB«© jK y Kfea-KU Mm&vmmtt 2 Jc 

a**\ &S#-$f4 0-3 0 3 T*rt£n%i&mmmfr M 

fKfta-FU. JSAT© (c) £7M£ (d) tc^-m«e^Jfre>fc£ri:£#3£ 

(c) S^J^©@e#l##2lC^t\ Jlltf 1-54 5T^S*l5&g@B#b^e> 

(d) (c) <D-B&xm. mmmi,<tema2tif^ m&*. 
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w 

^K-e&y, &>~f(D (e) (f) ic^-rr^ jwmm-fr h*m®L 

( e ) K?m©BB#[## 3 JC***, T ^ y 1 - 7 9 T*^$ tlS T ^ ^ 

m&ms] m&mimm&tfv^y* K£n- k-ts, 

i^S##4 3 - 2 8 2T^$tl-g>^»IB^J^e>^^ri:$:#^^-r-5. 

K$:n-KU &>T<D (g) (h) IC^-rMSBB^J^ r ii 

(g) BB^©BB^I#-^4lc^-r, Jgltf 1-4 79 T'^^tiSifiiiim^ 

(h) (g) ummh<tettMznt^ 

[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 

9\>mk&& 5:#al & j^iam^ & -r & ic & y , a b ?v> t$c 

© if m £ <S ii f S * £ rT IB £ * £ # « ®> £ ti T v > t=. „ 
[0 0 0 4] 

t'S>S7 7>f h^;i/7**>f> (phytosulfokine : PSK) 
BU M^otife. P SKtt-S«§|lc«Mbfev^«>6 r*ffcigil!lj ( 
Conditioned Medium: CM) ^iC^^$ tlS^fi%MJ9SODi|f5a 

-€-tie>©#^{c^ifM5:MMt-sa^lc> 77^ hx;i/7^^j>f > (P 
SK) tf^a&Tfi&S. PSKtt«8K«^«fJCJ:y^©^nS/>«3l««56ifc 
ftSnfe^^ KT?»-y, a^il/3M©2o<Z)M^#^EbTVNS 0 PSK-a& 
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P S K — a : Tyr(S0 3 H)-Ile-Tyr(S0 3 H)-Thr-Gln 
PSK-15 : Tyr(S0 3 H)-Ile-Tyr(S0 3 H)-Thr 
[0 0 0 5] 

±m®P SK-a&tfP SK- p\t. |tf|g#:©^T^^$nT, 

PSKilM'^^f K (Or yza sativa phytosulfo 
kine:OsPSK).fc3- K^Sitte^tf) c DN Af&S@2#H±, cDNA^ 

&4#fFffiMu ^*ie>Ko£#ffF^ii£;riTv^ (#fp^3 o 3 8 3 8 i#) . 

[0 0 0 6] 
[0 0 0 7] 
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[0 0 0 8] 

#;Ky F7?&£, AtPSK2/K'M7f #jKU F&, 

jkt© (a) nfriz (b) ic^-rr^ ;iie^e>J5;s3a^Mi:t-5, jKu 

(b) yr4 Y7.)\sV*134 y* : £<Dmnmz<gmhTte 1 >). Wlfiftt^n 
-tt/y>nktf-7TJ Vx)\s7*j3^y<D^uyy&m<Dm&it* i g:W. ^uyy 

^t^Fo 
[0 0 0 9] 

ft^U FT?&£, At P SK2tKU^^ Kfcn- KtSlfe^i: IT® 

. TIB (1) frh (3) tf>»fc^T*&S 0 

(1) _hfH©At PSK2;KU^f F^3-Kf5, 

(2) ±|B0 A t P S K 2 /K'J K% 3- K C, S2^moS2^I#-^- 2 IC^-T 

. 0-3 o 3tg$nsMffi»e.^5r tMi:ts, »^ 

(3) yuj y±X-f- mm<D 7 r^r FX^T^^^cAiialgfttfy ^7^ F£n 
-Kb, (c) (d) JC^&Mi3W£&Sr ££4#m£-f £> 
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( c ) mm&ammtt 2 iz^-t. 1-545 vbz nzmmmm? e> 
<d) ( C ) <D-mtfixm. ummv<nmm^ti^ m&* 0 

[0 0 10] 

JS*T© (e) sfefcli (f) JC^iry^ y^gB^rj^^^s-hSr^frs, jKU 

(e) K#l*©B0rj## 3 lCj*lT\ 7^ - 7 9TfiasSn«75 ./MB 

(f) 77>f h^^7**>r >sr*cDiBWWK:^bTfey, mmmmn^u 
tezftm-tzmtf-Hiffi** (e) ®-as#*«, issi^L<tt#iDStifc, #y 

[0011] 

, Tffi (4) j^e> (6) ©ate^^s. 

(4) JtiaOAt P SKL/Jfy F£n- F^TS, 

(5) _tIS©At PSKLjK';W F%3-KU IBW3S©BB^f##4JC^-r 
. «l3S#f4 3 - 2 8 2^sn««3SS^e>!&53i:S:#«i:t5, 

o 

-fu j^t© (g) (h) \zB-t&mmmfr*>te2>z£*!&m£-t2>. 
mm*. 

(g) !B^<7)ffi^J##4lC^f> &S##1~4 7 9-ea*£n5&SS5#J#& 
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(h) (g) mmmh<\*tftaztit^ mfc*„ 

[0 0 12] 

^T> cDNA7-f^7'J-&^^'J-->yifci:r5, AtPSK2tAt 

PSKLi:vxe>> 2o©^ n->^#^tife„ 

[0 0 13] 

rtie>©SBM$:^bfc^^5> At PSK2tt^54 5Jg£)b^^I£ 

A t P S K L {iM4 7 9 JH^f,^Sl^t$> D , 7 9 
? SKmmtktfV R£n- FLT^fc At PSK2lfe^fcliA 

tPSKLl^iay, 2/n>f 3i^x^«§mmfi«:^K«KiJibfci:i«, Mat 

fe?i:t)PSKl:^t5*^«^$tlit„ $Lt=.. AtPSK2ifiHfcttA 
[0014] 

[^W©H«g©^] 

#fgJ8&, yyA hxjiyjtfjj ymmibZn- F-tz>$/u4 y}-x-}-m3k<D 
AtPSK2i€K'^. ft, yr* hxjvyjtJjjymMik 

fij^tt, S?I«®SJ!Itf 2 IC^-T, 1 -5 4 5 Tf^Stl*«aSB»!l3^ 
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0-3 0 3T~m£tlZ>B'frtfWtfrWV2b''). TISOAt PSK2:Ky^f K£ 
[0 0 15] 

[0016] 
[0 0 17] 

m$mv>m?m-% i ic^-t. 7^;t§#i - 8 7T-j*£*i£y^y^ig#Rcj: 

[0 0 18] 
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& 0 *©«*3Ky'<^Ki:5!^J#«iK:^'rr^^»ffi^Ji:tt, 7 0% 

JBLfc, U*b<ti8 0%«±, H{c^^b<»9 0%a_h©=misfS$:^i-s„ ^£ 

[0 0 19] 

^©@2?U##4lC^-r, &»#-5§-l - 4 7 9T*^£*l3i&gfB#Jfr£>&6r££ 
@B^Ja©@2^J##4tC^-r^SgB^J©^^mS#-^4 3-2 8 2 7? 
a^S*lS0^*«S8*«*T?»y, TSBODAt P SKL^fiJ^^ F&3- F ^ 
•6c 
[0 0 2 0] 

»e^ifi#iil*.&ffirlcJ:fttf, S*t46DNA0!Hlg©«fii:, SIDNA 

Mitten £ ^tf t> © 72 Z> 0 
[0 0 2 1] 

oiOT, 35tcff*b<tt5ffijKT©sis*i«tti!i3nfea4g^'r*s. -e 
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77>fhW*A^>5: *Higfl^#» b T ffi4Mflg©^»filii?Stt & imt Z> 
[0 0 2 2] 

^K7?&£, At P SKL)K'M7f K"e$>S 0 AtPSKL^'JW 

mmmomm^ 3 iz^k-t. r^sm^ 1-7 9-e^$*isyi= -/$mB#iic£ 

. K©T ^ym@B^JT^S 0 

[00 2 3] 

^Kfcfcfc, lB#l#-^3 tC^-TT^ ^SB^HCfc^T, 2 O^J^T, *?i;L<W: 

<5> 0 *<Dmtetfv*zf*F£mmm^3izm-tTs. smmmzte. 70% 

• JgAi:. ^*b<«8 0%J^_t, 3gtc^^b<li9 0%j^_h<Z)ffi|^tt$:^i-s o ^ 
iftHirtT*7nti/>W77>f hx;i/7^ij>f >©^n £/>2i*©ii»ft 
i«flB©*SiiE3i?Stt&»3S'rS3ii««*e^«, 77^f h^^/7**>f >I&K#jK 
[0 0 24] 

*38«dDAtPSK2i^XttAt P S K Llfe^?: tfelCiA b li 
m*ftz>-%m. At PSK2l^X(Ut PSKLl^^AUTffefS 
^mbfcffi^HB&fcilfc. *»W©«BKftTffe«. *»AtPSK2I^ 



1 0 
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zT^ K£n- K'TS^-T'-e^So iot, TflBfc2£S6#!*eaK'r«lJC* At PS 
K 2 \% A t P S K L Mfc* S:iAlT ZJ&Wim* SrilfCj: 

£ tiT & r £ % * fcfliSg $ ti £ 0 
[0 0 2 5] 

<fcot. At PSK2l^XiiAt P SKLl^lfe?S:IAt5 3ttC 
J:U. ffi4MJ^©^£{£Mt-£^#T££o &mm<D A t P S K 2 Mfc^-Xte 
A t P S K Ll^£iAtSffii©«i: till n-U, >f^, h^=ED3i/, 
7^^5jlfX, .3A^0*^|«ft, * fc 5/ n ^/tn, 

Mswtc«> $> p>*P2>m®>K-*mm<DmB*zm alt, ffi^*fflfl&©*t5B&iSii 

[0 0 2 6] 

T'&U, MiKHIMTffflLfcpMATO 3 TO^fef, i^«pIG12 
2^7X^K, pBHOl, pBI121, pBI2'21, pAct-nos 
/Hmz, pTA7 0 0 1i3J:tfpTA7 0 0 2^W^tl5A\ ^tl^lC^ 

rii^^fenrig-e^So ■e©*^*'***-*:, mmyruwrv v&miz 

[0 0 2 7] 
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[0 0 2 8] 

immm 

i/U^f JL-f'X'}' (Arabidopsis thaliana) ecotyp 
e Columbia (31/^ %/ -a. : C o 1 - 0 ) ©Hfc, L e h 1 e S 

e e d s (^?>KDy*, TX, USA) <fc*J0Ab£ o ® £ A - 3r ^ ^ -f 
h±\zmX-Dtt. 15 0mmol m" 2 s -1 ©3l&?:#t5f M (FL40SB 
RN, 0#) ICJ:»K ^tfHCMtt ^^ft"? 2 5 °C£§iW£l£f=. 

[0 0 2 9] 

(MM§?£©iifc&) 

i/n^5?^-X^-©SI */ay&-% : Co 1 -0) ©^tffi£, 7 o%x# 

;-j]stpT°5&mffiML. mmmm^X'smmwL. 5% Nacicio^ 

^ U ffimM^7kT* 5 0gfc# U Murashige and Skoog (M 
S)^i (Murashige and Skoog, 1 9 6 2 ) fc-Stt'* h U 
Jffl{C(0^:T^$-&feo 1 6^^TOM/8^^Bir^ffi©-y->f 2 5-CT* 

H^££W£-££o ^©^#^0D^$r, Miig^&tCfcrav^,, 2 8BB 
CDH^ej^fciPfcU 0. 5mg/102, 4-DilO. O5mg/10KIN 
»JHlfeB5§jj!! (Gamborg et al. , 1 9 6 8 ) JhT'Jg^ Lfc 

[0 0 3 0] 

CATBg (Murry and Thompson, 1980) £J§V^T> 

>f;ADNA5:*;i/^yiffii^ ks ? PT-if£M^T, io# 

g©DNA $rMfb l/N 0. 8% (W/V) <Z)7:#n - ^^Ji^gi U 2 Ox 
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SSCtfJ^, Biodynet>fn>7>f^^- NY, 
USA) f:«?tfc. 5xSSC, 0. 5% SDS, 5x D e n h a r d t 
' s s o 1 u t i o n, ^^5 0 0 # g/m 1 t^ri?DNA0M*T', 5 
ori:6 5iCt*A-f^V i?-$/a y*fr ok„ a>T^U -tf-S/a >lc« 
.Random Primed D N A 5* U > **3f y h (S, 0#) tC 

£yi§§gbfc 32 PT^^;i/£*l£^n-:7~£M^£o 2 xS SC£MV>T2 5TC 
7*1 5^©8fe*&3|B, -£©#0. 1% SDS^tf2xSSC$:fflV>T50 
1Cfc65TCT*l 5#tf>Sfc#£ 3 HI. J\4 ZfV #<iH-t/ 3 >©^lCffo fee 
[0 0 3 1] 

lOgMl^jW^f,, :*y:J (dT) *^AlC<fcUiKU + (A) mR 
NA£3|i§gU XgtlOi/XfA (S> jKjsu H#) i:<t'J cDNA5>f ^7 

cDNA7>f77'J-Cfi*t5DNA (lOOng) £$$7} c D N A©ifipg© 
HafcbtfflV^. miPatC^ Utl07*9- K^7-fV-Ml 5 me r 
<DW&Zt=y^^~ [5'-T(C)TGG(A)GTG(A)TAG(A)ATG(A)TA-3'] <DU&%$:&.m b 

fee ^©^tt^-fv-wu p sk- a<z)T^ jmm&}tfm%.2tiz>*v3?.? 

R£3 0-9--T DTKif-f^^- ^^-Y, CA, USA) 

tlfofc. PCRMJ, pCR2. IK?*- (jy\ZVu->fy, 
Ay F, CA, USA) ^\^>f^-2/3>U #M&&c DNAgf$:fflV^T, 
:7°^ - */\>f #*>f if- 2/ a >IC J: y „ cDNA7>f/7'J-0^^U--> 

[0 0 3 2] 
(DNAIB^JMr) 

tts/Trj-f-yT-vtonxm*. pbs sk" y^xn* Uh7^^-> 

fe„ M^#lcm^StlSvn3.T;i/{C^VN. Kilo SequencingK 
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it (^) £jgv^, DNAcDmymfezn e>£*Mc xmvu-yz&f&isfc 

o ^7^5 KDNA©^S$:, BigDye Terminator Cycl 
e Sequencing Kit (7^7>f K /UtJ/XfAX 7*7.* 
CA, USA) IC^yififgU A B I PRISM 310 Geneti 
c Analyzer (7^5>f K A^ti/^fAX) £ffiV^, 9m^<Dy° 

[0 0 3 3] 

At PSK2CDcDNA0ltTO:io*^fc2 2 m e r (Dy°^ -f V- (5' -TC 
TTCTGGGAATAGATGTAATC-3' K A t PSKLCDcD N A®@EBft£?rjlC&t5V*£: 

24mer0^7^ , 7- (5' -CTGAGAATAAATGTAATCGGTGTG-3' ) £ b f=. . ^ U 
T-etie>(D^^>rv-$:, P SK-atiDftfcU Kj®fftT?ttfcV* [S e r 4 ] PS 

LA PCR -f >tf hn^a-^n^y h (S) &#V*T#AU @B#J 
S^ICJ: yfltggl>fc 0 p MA T 0 3 7 (Matsuoka and Nakam 
ura, 199 1) ^ */n >f 2 ^X:T(D«©^jBMEiJ|©/W ^- U * - £ 
It^bfc. t'JWOcDNAXttlgllifecDNAt S a c I &tfH 
indHICi UXttK p n I fC <fc yjgffcU >f>7U-AW*-©HD 
SPffctCif AU c DNA$:ir>XX»T>^-fe>X^|oI^-rs^^^a^$: 
fg£§Lfc. dp^^ate^©^^ CaMV3 5St?l!&0^n=E-*-CJ: 

[0 0 3 4] 

( n -r 51 x-*-<D*©?g*«s8i) 

H^tt^K (Van Haute et a 1. , 1 9 88) Ci»J, T^n 
/t^UtfA ^^^T^rL>X (C5 8CIRif R ) &AWfcK:j:y7gSME 
life, i*65(Cl»®^ (V a 1 v e k e n s et a 1., 1 9 8 8) 
IC «fc y ^ Arabidopsis ecotype Columbia 5:, 
T^D/t^^V ^A&lCi: yjgjSMEJUUfc. 50mg/l Kan sulph 

ate (7>f7f^;ni;-x ) y^yFTjx^yF, ny, usa) 
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5 omg/i (Drnm/^ntj %/y (myt. b#) sr^b^*^^^ 

(B5 + 0. 5mg/l 2, 4-D&t>*0. 05mg/l K I N) T% 

##&&L£T-DNAffA%lCj:£r £&#IEbfce #A£*ifc3t^£lfeffi 
•t&fcaMC. fItIbfc*;i/XJ:»jyyADNA^iU BamHItCk'J 

[0 0 3 5] 

(CM^f>0P S K(D«5g) 

T*^#L£ 0 hU X&Mil2 0 mMlC&&£ T5«rtlb> 8Oml0CM&i 
fffU 6. 0N©HCltCJ:ypH5:8. OlCfl^U DEAE Sephad 
ex A-25*7A (1. 7 X 8 c m, 7 7^Vi/7, tTX^^^x^. NJ 
, USA) iC^^fco ^©^A&M^lC, pH8. 0©20mMbn-ii 
^©MT^f&'fbbTfc^fco #^2*?:. 5 0ml®fiffcilMT«l, 0, 
4 0 0. 8 0 0-eiTl 2OOmM©KCl^tf5Oml0ifIi:<J;»J, 6 
Oml/htj|»Mbfc„ P SK£-^-ev^«#©2o<Z)B3-lC. TF 
Afc^siDbT. ft^il?:0. l%fcb£ 0 •£ bT-£tf)i*-> 0. 1 %T 

F A-e^f&flsLfcS ep-Pak Va cij^JU (12cc, C18, ^ U /KT 
. Jfcg* B#) ICjWfco ^C>^y77-$:3 0mlfflV^T, IS60ml/h 
7?^J^A$:^b, 0. 1 % T F A l:^tf 3 0 %7t h - h 'J ;i/ 3 0 m 1 T'^lf} 

[0 0 3 6] 
(LC/MSHf) 

7X^/<f Jasco PU 980 HP LCi/^rAtC^ibfe 
iI/^hDX^l/^f -f;*->fl^g Fisons VG platf 

orm quadruple mass spectrometer$:^V>T# 
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fc„ PSK£-£:Mi#£2 0 0 /i 1 CD#JC|gjj¥U f|HPLC*7A (D e v 

elosil ODS-HG- 5, 4. 6X25 0mm, SWfc^ JR^ 

) ±X% 0. l%TFA$:^tfl 0%T"fe h-hU;i/{C<fcy, SS^l. 0ml/ 

SK©0^^^->{i, 3§3KL£>f y >^tc<t y, 1. 9##KtM 

-^©-Y — ^ y m/z 8 3 1 ( [S e r 4 ] PSK-affl 

[M-H] " ) , m/z 751 ( [Ser 4 ] PSK-a© [M-H-S0 3] 
" ) , m/z 84 5 (PSK-a0 [M-H] " ) „ m/z 765 (PSK-a 
<D [M-H - S O 3] " ) , m/z 703 ([Ser 4 ] PSK-/S© [M-H 
] " ) R&m/z 7 17 (P SK — & <D [M-H] " ) T?*>« 0 CMfplCfettS 
, PSK-a. PSK-jS, [Ser 4 ] PSK-a. [Ser 4 ] PSK-/3 

ftBmm*m^*^T'K!:-9-mts£vwfevfc 0 [ser 4 

] PSK-a Xtt [Ser 4 ] P S K - /3 £-£tfW#&8?|* iCggJfcU mSfttik 

u 2 o a i<D7MzmmisTmFmfezft-Df=.o 

[0 0 3 7] 

7$ J ffllWlFite, 490Procise Protein Sequenci 
ng System(7^7^fF;UtWfAX) *m^T. xKv>^WfC 

mifc*. Brownlee C - 1 8*7AT% IfHPLCfCJ: yft?#rbfc„ 
[0 0 3 8] 

(A t P S K2»^MA t P S K LMfc^CDmmmffi) 

ski, 1 9 9 3)lCJ;yi, 3, 7, 1 OXttl 4 H^>^pa/<- h bfc^i 
^RNAS:#ibfe 0 2 0 #g££y % 5 0%^7^F, 1 xM 
OPS (200mM MOPS, lOmM EDTA, 5 0 mM NaOAcp 
H7. 0) RZfl. 5%^;i/AT;b^ti K©?£WT% 6 5 ^ T* 5 #R9gStta-fr 
fee fOtRNA?:, 2. 2 M*;i/AT;i/ft F 1 . 2% (w/v) 7iS 

n-^^;i/_h"em^i&{cj: y#nfu 20xs s ctfr-etr* #y >-^^r □ 
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[0 0 3 9] 

i oBmmmi>fci/u>(x-i-x-}'fflMfrt>. jku (a) + RNA&raagu a. 

g t 1 0^?#-lCj:y cDNA^:/^y-£#irt.5><mc.ra^£: 0 >f^PS 
Kftfigfls: (OsPSK) 0cDNAj^n-^i:L/T, ^^X~)~<0 P S K 

WM&c DNA^i^ f?Z>t$,MZ. ^m$]V2b^f=.o cDNA^-f^^U- 
U-->^*-T -5 £#>JC, cDNA7^^7'J -2>>e>#lli£ 
*l£DN A© 1 0 0 n g £MVMT, PCR&lfofe. 3^Cfe^T, PSK-a 

7>f7-Mlfei:35, 3 00 bp©±g;t>K^M§^fc o PCRlli 
fcpBluscript (pBS) S K~ $ - \Z V U - >ik U mFS&fe* 
L£o ^<tfe2o0^, BP*b At PSK2tAt PSKLjfr*, strlg^Srn 
- FLT^&t^mZfrfco fit, -S-jfXk&At P SK2 £A t P SKLlC*f 
^5 -5 ^ c D N A $: # it ^ ^ n - y i: L T ffl V > 7t 0 
[0 0 4 0] 

X* U Lfc3 x 1 0 5 ^CD7 T - At P SK2{Ct^T 

tt5?n->#. At PSKL(:o^ttt7^n->^#?>^ 0 «^©^n- 
>M^S2#JS:. Milti^CMbfe. AtPSK20cDNA{iS$^5 
2 4b pTr&y, 2 H07f; t/>^S©iKU 77 s — ;i/-r-f ;i/5r^bTV>fe„ 
At PSK2<Z>mS@B^Ji:ffi^T^ymSB^I$:> 0 1 {C^lT, /K'J7f-^/f>f 
l 9 b p&tK6 2 b P Ji^lc, ^ijyf-U-^a^^f-? (aataaa) # 
M ffi £ *l „ 2O03 5bp©I'Jjgl (5' -AGAAGTTTGACAATAAAAAGTTTATAGTGTC 
GTTG-3' 2fc£^5' -AGAAGTTTGACAATAAAAACTTTATAGTGTTGTTG-3' ) 3' #SJ|RM^ 
iCB^tvfe (01) „ AtPSK20cDNAtt261b ptf^^&^U -£ 
©1^8 77^;^ (01) *^^*;9. 6kDaffii^i$:tt5, 
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[0 0 4 1 ] 

At PSKL0«lffi^Iiltf7 5 JWmW** m2K^-t 0 At PS 
KLCDcDNAti, ±M<DWl U 3gl/@E#l£W2 ^fc^fC, AtPSK20cD 
NA<fc»m^o£ 0 tot> AtPSKL0cDNA«j:yi^tlfeiIftlt 
At PSK2©trf^J:ym^ofe 0 AtPSKLtt7 9 75 
fey. f£5£3H^*8. 9kDaT^5 (0 2) „ 
[0 0 4 2] 

(At PSK2MAI P SKLlCfcyzi- K2*l£ P S K|Jrffi#©«t5t) 

, At PSK2f|f«#3Ky^^K (^l/^D77>f hx;i/7t*-f>2 : PP 
-PSK2) tt, tS«»JQi«t*ttN5lcS85/^^/BB^ (1 -2 211) ?:tbt 
feU, 7D77-f hXJV7*jt}>(> (P-PSK) ©7^;l?©fi${j:6 575 

y^T&S^MStifco 01 tc 5^*1 £ Site, 7i/7n77^f hx^7*^-f 

>2 (PP-PSK2) (DtpT'5T5 y^<Z)P SK- agg^Jtt. C^3fg<Z)3£< IC 
lia^WB^tlfe (7$;i7 8-8 2) . PSK-affltl5©fD$/>{CML 
T-l©&g&C. 77,A7^f>lJlW«ttfc^ ^*U±. PSK-a^J 
^i^^$/>^*^CfeV^T^^^fc^tlS3i:$:^LTV^S (H a n a i et a 
1. , 2 0 0 0) „ • HlftSIV^K:, 2o07;i/^>M (7^;i6 9- 7 0 
) il3o©V (7^;i8 3- 8 5) ##£LTV^c 0 

[0 0 4 3] 

At P SKLtC J: y=r- K3*l«IMKfM<y F7?&£> At PSKLf 

|g#:>Ky^y^ K (zfU-fU ~7y4 hX)Vy*j]4yL : PP-PSKL) 
fc, »£&fcN5fcig*/^-*-/l/gi*g (7$;||1-21) fc^, Sfc'lafcT-© 
P SK - a@B#J (7^Si71-75) &C;fc3gJtC-^T*V>&r £#Jim£ft£: 
(0 2) 0 T;i/t9^>ftA£tf« P SK- a(DmW<D^-Ui/>KMhX- 1 CD 
&«IC&#3*ITV^,, 2oc7)T;i/^f-> (75/^6 2-6 3) tlo 

(Dv^ymm (7^;i78) psK-asw©*#K:Manfe (02) 

o 

[0 0 4 4] 
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W 

i/U4 ^X±VJ A^JcasttS, At PSK2i:At P S K L <DZL fc?-i£& 

03 IC, At PSKL(CfcWSS^5:S4{3t 0 0 3 04 V%T 

, BamHI RcoRI (l/->2), Hindlll 

3) WXbal (l^->4) T*m^S:ffofe^&^-t-o ^cDNA{:j;U 
, m*£MDNA*mmV. {&XhVyi?*yhR&mxhVyi?*yhte0kftT 

>hXtt*^MJ>yi> h^^T-e^ffi^tlfco itlltAt PSK2tAt 

P S K L &mjj n 3 tr-ate^T* & s r t £^ L T V> -5 o 

[0 0 4 5] 

GenomeNet CLUSTALW S e r v e r lC«fc U H#$$*l£:, C 
lustal W ( 1 . 7) Multiple Sequence Align 
me n t IZ&V. */Uj 5i±Xi~%.T$4 *<D~7 7 >f h x;i/:7 # > tulg#©y 
^ y^IH^ISrJt^bfcc At P SK2 il-Y ^^1/^077^ YxJ^y itizA y ( 
OsPSK) iKDffl^^^bfeM^&EfSC. At PSKLilOs P SKt 
©ffiBtt&IMfl/fc*£*&B6lC, AtPSK2ilAtPSKL©ffllH4S:tlf 

- bfc*sni£07ic> ^n^ti^-ro 05, 06, 07ic&v*t, -ifcLTv^r 

TX^UX^ (*) T^fo ##ICS^^*C> ItlP>03o0PP 
-PSKtt^WJC. We>^^ffil^ttli^$3&^ofec L**U PSK-a@g#J 

[0 0 4 6] 

(^fMESMHJSJCfcttS, PSKflftcDNAOW 
AtPSK2tAtPSKL^ #!3&CP SKiu^flsfcn- K LT ft^ftf 
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, P SK- a<Dftt>VK [S e r 4 ] P S K - a &0££-fr£*illC^ftL£:, A 
XlftlC^M21±fcA t PSK2XttAt PSKL©cDNAS:t>^^|Blt« 

-ft'J-^^^-pMATO 3 7 (Matsuoka and Nakamur 
a, 199 1) fplzmALt^ mmtft&iJV y^V-**?^ W^KTs (CaM 
V) 3 5S^D=E-^-0MUTt:, 3r*r?3t^&gV^ 0 /Ht'J-^i'^ 

5mg/L02, 4-^^Dn-7ocy ^ri/M (2, 4 - D) *^ > ( 

KIN) £^&tJb£B 5Jgifi (Gamborg et a 1. , 19 6'8) fflV^ 

[0 0 4 7] 

bTl^^e>2^B©S^^;i/X^jtSii^^L^c^^-v-rt/> ic m-3 

5 7%;fr£> 7 9%^&ofc 0 ^aifCilAyje^y^ i/>ftt0*;i/X^f)DN 
Afc^mU DNA^f;i/^n^y h 1f- >> 3 > o fc 0 

[0 0 4 8] 

At PSK2lCfclt<5M^$:®8C, A t P S K L iZ 0 9i3 

» -To 08&c£^T, n^hn-^i^yflbfcDNA (b->l) , ^Mit 
te^ZmALfcrnys^V^MLfeDNA (l/->2) , AtPSK2$:t^ 
|bIT?#AL^M^J: *J#ifil/£DN A (l^->3) % At P SK2 &7>f t> 
^*ieut?#ALfc*t^J:y#«lbfcDNA (l/->4) 7^MbbfeAtP 
SK2cDNAf;W^'J^X$tfcm> ^n^tl^fc EI9lCfcV^ 

n>hn-;i/ffi%<fcy^SlbfeDNA , m^^iAbfeit 

.kU^lib^DNA (l/->2) , A t P S K L $:t>X*|6lt'#Abfc^J: 

yfiifcDNA (i/->3) „ a t p sKh^yy^^y^rnvrnxLt^m 

#«k l J#ltbfeDNA (l/->4) 7^<M b A t P S K L c D N ATVN 



2 0 
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[0 0 4 9] 

;i/ (LC/MS) M%tKfrV}t=. 0 p MA T 0 3 7 ^ - ©*&ttf^f » 
Ug-raP SK-/S(Z)^^m$tlfe^ ^bfcAt PSK2XiiAt PSKL 

<d c dn A<D^?tifrzm-tz>]&M.mmmm<DCMj: vmbtifcmmmtpiz^ 

P SK-/3&tf [S e r 4 ] P S K - /3 © tf- ^ tf>W#### bt V>fc 1 ) 
. HK, [Ser 4 ] P SK- |8 IC^-r^W^lC^-^tiS^^ K©SB^'J^ 
icfcy, frtiiMzmzY I Y s ^fe^z: i:^st^$4xfe 0 rtie>©^ii. At 
PSK2hAt PSKL0Bf^, P SK©|rflg#:$:3- KLTV^^fc^LT 

[0 0 5 0] 

ov>t{±5 7 %(Dmmxm*>nfc 0 mA-ztifcrnm^z^ v*?y?uy vmmz 

&VnMh (H8, H9K Ell 0 fcHl 1 K&^TmW$mMmz&V<£>mR 
NA©4$r^|ifLfe 0 AtPSK2i:fctfSM*?:01O{C, AtPSKLlCfc 
(t«|gjK&Hi l (c. ^ti^ti^-r. Hi o fcgli l fcfcv^. *7^ilit> 

^-ti^ti^fo 168, HI Otmi KDAfcfcA 
t P SK23U*A t PSKLCDmRNA5:^Dyf>f >^IC J: ytffilfeig^S: 

Hl£, tti^tiB-to pp-psk (yu^n7r^h^;i/7*A>f» OmR 
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K2t. AtPSK L <E> V^"3*tUCfeV>T i?>X^A$M&lC;J3V^ki:mRN A 
[0 0 5 1] 

^JMEifti&UI&lcfcttS, HHIS^(D^SS:^Mbfc 0 At PSK2lc33l~t<5&§ 
IH£Bil2&C. AtPSKL{Cfe^5^$:@l 3{C, -etl^tl^fo 012t 

^©ittfW^jcj:*;. ^K«tjibfcarifitt3> ha-^^jt^bT, ^2^© 

^^T'^Lfeo fcfJTOC T>ft>^cDNA{C«I:otPSKf«#:lfi? 

k- a fcgsfln-rsrhicj: y, cuftttffisa-a&tcswfcbfc. m^cD^-^te, a 

tPSK2tAtPSKL0»^©Mfii > MTO5PSK-a^lT 
[0 0 5 2] 

-fe>*, T>^--fe>XXl«Mb7t c DN A^ffS^IISimiCoVAT, 

cMtfiA©p s K7tn wi^siifc. mmmmmm^mt^mmzmv 

©CMtpic^bfeP s K^a^tt. 3>hn-;p©^2 0§tJ)ofc Gfci) 

o — T>^-fe>X?^K«^ii&©CMtpjcfe^SPSKi^ 3>ht3-;i/ 
<Z>^*IMiitf> 5 0%«mofc (^1) o IMtfccDNACMiilffllllCj: 
y^lfc [Ser 4 ] PSK-j8&, F^-ftiUS^- £ U # ^tlfc P S K - 0 © 

, i om&>±izmht mi) . 

[0 0 5 3] 



2 2 
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PSK-jS 


[SerM PSK-jE 


^ \A A T n 1 7 
pMA 1 U o / 




413.5±29.7 


0 


AtPSK2 




387. 1± 40. 9 


3750. 5 ±39. 5 






7406. 2 ±57. 4 


0 






193. 6 ±37. 7 


0 


A t P SKL 




349. 8 ±35. 5 


4785. 2 ±50. 2 






8693. 6 ±79. 8 


0 




T>f"te 


164. 9 ±42. 3 


0 



[0 0 5 4] 

(At PSK2 i:At PSKL (D%m.) 

«SiMJ: l J*a}l/feRNA©RNA^n«> h#Mfrte, At PSK2ifi 
&»ffbfc. AtPSK2lCfeW$^S:014i:, At PSKLC«»6»* 

7 Bmmisfcmmiz&v&n&z:. i/->4«i 0H*#bfcjWiiSK:«Jt«ig* 

l/->5ttl 4 H^#bfcffljBStCfe^^^$:, -t*l-e*la*"r. |2r> EI 14 
5©Al£At PSK2XttAt PSKL0mRNA^n«yf-f >tflZ& 

f>Wl^^ ^tx^tt^-r. HHJBS&ifLv^^iic^bfc^tc, Atp 
SK2©«^M«ttUevxK:i»ilIU 70)5^1 0 BfftK:«*©3833i*#«*3 
*l, *<D%m'Phfe (014) . AtPSKLttAtPSK2tHK0M/^ 

(SI 5) o 
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[0 0 5 5] 

6tC, A t P SKLlCJSl-t^^S:® 1 7(C. ^tl^tlzR-Tc 01 6 £01 7 &C 
!/-> 1 ^ I/->2liI{:fctt5^S: > l^->3 

fcMglc£tt£j8&:l|l£. ^tl-rtl^-To ft, 01 6i:Hl 7©AliAtPSK2X 
liAt P SKLfflmRNA$:^n v"rA >^{C<fc »JMLfc^^, BttAfc^ 

tl^fo AtPSK2«91ftH S/UA S^X^£*.»t»K:WBlbTaS*J, m 
RNAtt«|CSt)#<MU &^/*£LTV*S««K:i3V*T3&J5iUTV*fc ( 
01 6A) „ AtP.SKLti*fe, #^^llCfeV%T^L. 
TV*fc. LfrU miI$:^tfS©^^liA t P SK20i^J;»J^ofc ( 
01 7 A) o Z.fr%V>*®%\%^ PSK-a^tfcM^tl, 

[00 5 6] 
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